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CLAIMS 

What is claimed is: 



1. An mxm switch having m input ports and m output ports to route m incoming 
5 signals, the switch arranged as an m-to-n concentrator, n < m/2, wherein m-n of the m 
output ports are grouped into a 0-output group while the remaining n output ports are 
grouped into a 1-output group, and the m incoming signals are compared according to a 
predetermined order among all possible values of a signal and thus the largest n among 
the m incoming signals are routed to the 1-output group while the remaining m-n of the m 
10 incoming signals are routed to the 0-output group, the concentrator comprising 

an Lm/2_|-to-n first concentrator/sorter to process |_m/2j of the incoming 
signals wherein n of the [_m/2j output ports are grouped into a first 1-output group of the 
first concentrator/sorter and the largest n among the [_m/2j incoming signals are routed to 
the first 1-output group, 

15 an [~m/2~|-to-n second concentrator/sorter to process the remaining [m/2] of 

the incoming signals wherein n of the [m/2] output ports are grouped into a second 1- 
output group of the second concentrator/sorter and the largest n among the [m/2~\ 
incoming signals are routed to the second 1-output group, and 

n sorting cells wherein the k-th one of the sorting cells, k = 1, 2, . . n, has 

20 a first input port connected to a specific one of the output ports of the 1-output group of 
the first concentrator/sorter to receive one signal from the specific output port of the first 
concentrator/sorter as the first one of the two input signals to the k-th sorting cell and a 
second input port connected to a specific one of the output ports of the 1-output group of 
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the second concentrator/sorter to receive one signal from the specific output port of the 
second concentrator/sorter as the second one of the two input signals to the k-th sorting 
cell and the sorting cell compares the values of its two input signals and routes the one 
with the larger value to the lower one of its two output ports, and wherein the 1-output 
5 group for the m-to-n concentrator comprises the lower output port of all n sorting cells. 

2. The concentrator as recited in claim 1 wherein the |_m/2_|-to-n first 
concentrator/sorter is an Lm/2jx|_m/2j sorter and/or the [m/21-to-n second 
concentrator/sorter is an rm/2lxTm/2l sorter. 

10 

3. The concentrator as recited in claim 1 wherein the first concentrator/sorter and 
the second concentrator/sorter are connected to the sorting cells as follows: the output 
port having the largest address among the n output ports of the 1-output group of the 
second concentrator/sorter and the output port having the smallest address among the n 

15 output ports of the 1-output group of the first concentrator/sorter are connected to a first 
one of the sorting cells; the output port having the next-largest address among the n 
output ports of the 1-output group of the second concentrator/sorter and the output port 
having the smallest address among the n output ports of the 1-output group of the first 
concentrator/sorter are connected to a second one of the sorting cells; with the 

20 interconnection pattern continuing in this manner so that, finally, the output port having 
the smallest address among the n output ports of the 1-output group of the second 
concentrator/sorter and the output port having the largest address among the n output 
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ports of the 1 -output group of the first concentrator/sorter are connected to the n-th one of 
the sorting cells. 

4. The concentrator as recited in claim 1 wherein the n signals routed to the 1- 
5 output group of first concentrator/sorter are ordered from 1 to n in association with 

increasing signal values and the n signals routed to the 1 -output group of second 
concentrator/sorter are ordered from 1 to n in association with decreasing signal values, 
and wherein the n sorting cells are interconnected with the two concentrator/sorters such 
that the k-th output signal in the 1-output group of first concentrator/sorter and the k-th 
10 output signal in the 1-output group of second concentrator/sorter serve as the two input 
signals to the k-th sorting cell. 

5. The concentrator as recited in claim 1 wherein the first concentrator/sorter and 
the second concentrator/sorter are each constructed from multi-stage interconnection 

15 network of sorting cells. 

6. The concentrator as recited in claim 1 wherein the 1-output group of the 
concentrator includes the lower output port of each of the n sorting cells and the 0-output 
group of the concentrator includes the upper output port of each of the n sorting cells plus 

20 the [mil J-n output ports of the 0-output group of the first concentrator/sorter and the 
fm/21-n output ports of the 0-output group of the second concentrator/sorter. 
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7. An mxm switch having m input ports and m output ports, the switch arranged 
as an m-to-n concentrator, n < m/2, wherein m-n of the m output ports are grouped into a 
0-output group and the remaining n output ports are grouped into a 1 -output group, the 
concentrator comprising 
5 an |_m/2j-to-n first concentrator/sorter wherein n of the Lm/2j output ports 

are grouped into a 1 -output, 

an l~m/2l-to-n second concentrator/sorter wherein n of the [m/2~] output 
ports are grouped into a 1 -output group, and 

n sorting cells wherein each of the sorting cells has a first input port 
10 connected to a specific one of the output ports of the 1 -output group of the first 

concentrator/sorter and a second input port connected to a specific one of the output ports 
of the 1-output group of the second concentrator/sorter and wherein the n lower output 
ports of the sorting cells form the 1-output group for the concentrator. 



15 8. An mxm switch having m input ports and m output ports to route m incoming 

signals, the switch arranged as an m-to-n concentrator, n < m/2, wherein m-n of the m 
output ports are grouped into a 0-output group while the remaining n output ports are 
grouped into a 1-output group, and the m incoming signals are compared according to a 
predetermined order among all possible values of a signal and thus the largest n among 

20 the m incoming signals are routed to the 1-output group while the remaining m-n of the m 
incoming signals are routed to the 0-output group, the concentrator comprising 

an [m/21-to-n first concentrator/sorter to process [m/2] of the incoming 
signals wherein n of the [mI2~\ output ports are grouped into a first 1-output group of the 
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first concentrator/sorter and the largest n among the [mf2~] incoming signals are routed to 
the first 1 -output group, 

an Lm/2j -to-n second concentrator/sorter to process the remaining Lm/2j 
of the incoming signals wherein n of the Lm/2j output ports are grouped into a second 

5 1 -output group of the second concentrator/sorter and the largest n among the |_m/2j 
incoming signals are routed to the second 1 -output group, and 

n sorting cells wherein the k-th one of the sorting cells, k = 1 , 2, . . . , n, has 
a first input port connected to a specific one of the output ports of the 1 -output group of 
the first concentrator/sorter to receive one signal from the specific output port of the first 

10 concentrator/sorter as the first one of the two input signals to the k-th sorting cell and a 
second input port connected to a specific one of the output ports of the 1 -output group of 
the second concentrator/sorter to receive one signal from the specific output port of the 
second concentrator/sorter as the second one of the two input signals to the k-th sorting 
cell and the sorting cell compares the values of its two input signals and routes the one 

15 with the larger value to the lower one of its two output ports, and wherein the 1 -output 
group for the m-to-n concentrator comprises the lower output port of all n sorting cells. 

9. The concentrator as recited in claim 8 wherein the Tm/21-to-n first 
concentrator/sorter is an rm/2l><rm/2l sorter and/or the Lm/2j-to-n second 

20 concentrator/sorter is an Lm/2jxLm/2jsorter. 

10. The concentrator as recited in claim 8 wherein the first concentrator/sorter 
and the second concentrator/sorter are connected to the sorting cells as follows: the 



-26- 



Li 5 

output port having the largest address among the n output ports of the 1 -output group of 
the second concentrator/sorter and the output port having the smallest address among the 
n output ports of the 1 -output group of the first concentrator/sorter are connected to a first 
one of the sorting cells; the output port having the next-largest address among the n 

5 output ports of the 1 -output group of the second concentrator/sorter and the output port 
having the smallest address among the n output ports of the 1 -output group of the first 
concentrator/sorter are connected to a second one of the sorting cells; with the 
interconnection pattern continuing in this manner so that, finally, the output port having 
the smallest address among the n output ports of the 1 -output group of the second 

10 concentrator/sorter and the output port having the largest address among the n output 

ports of the 1 -output group of the first concentrator/sorter are connected to the n-th one of 
the sorting cells. 

1 1 . The concentrator as recited in claim 8 wherein the n signals routed to the 1- 
15 output group of first concentrator/sorter are ordered from 1 to n in association with 
increasing signal values and the n signals routed to the 1 -output group of second 
concentrator/sorter are ordered from 1 to n in association with decreasing signal values, 
and wherein the n sorting cells are interconnected with the two concentrator/sorters such 
that the k-th output signal in the 1 -output group of first concentrator/sorter and the k-th 
20 output signal in the 1 -output group of second concentrator/sorter serve as the two input 
signals to the k-th sorting cell. 
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12. The concentrator as recited in claim 8 wherein the first concentrator/sorter 
and the second concentrator/sorter are each constructed from multi-stage interconnection 
network of sorting cells. 

13. The concentrator as recited in claim 8 wherein the 1 -output group of the 
concentrator includes the lower output port of each of the n sorting cells and the 0-output 
group of the concentrator includes the upper output port of each of the n sorting cells plus 
the Lm/2 J-n output ports of the 0-output group of the first concentrator/sorter and the 
[~m/2]-n output ports of the 0-output group of the second concentrator/sorter. 

14. An mxm switch having m input ports and m output ports, the switch arranged 
as an m-to-n concentrator, n < m/2, wherein m-n of the m output ports are grouped into a 
0-output group and the remaining n output ports are grouped into a 1 -output group, the 
concentrator comprising 

an rm/2~]-to-n first concentrator/sorter wherein n of the [m/2] output ports 

are grouped into a 1 -output, 

an Lm/2 J-to-n second concentrator/sorter wherein n of the [m/2 J output 
ports are grouped into a 1 -output group, and 

n sorting cells wherein each of the sorting cells has a first input port 
connected to a specific one of the output ports of the 1 -output group of the first 
concentrator/sorter and a second input port connected to a specific one of the output ports 
of the 1 -output group of the second concentrator/sorter and wherein the n lower output 
ports of the sorting cells form the 1 -output group for the concentrator. 
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15. A method for implementing an m-to-n concentrator, n < m/2, comprising 
configuring an |_m/2_i-to-n first concentrator/sorter having a 1 -output 

group, 

5 configuring an Tm/21-to-n second concentrator/sorter having a 1 -output 

group, and 

interconnecting the first concentrator/sorter and the second 
concentrator/sorter with n sorting cells wherein each of the sorting cells has a first input 
port connected to a specific one of the output ports of the 1 -output group of the first 
J 10 concentrator/sorter and a second input port connected to a specific one of the output ports 
il of the 1 -output group of the second concentrator/sorter and wherein the n lower output 

*p ports of the n sorting cells form the 1 -output group for the concentrator. 

jr{ 16. The method as recited in claim 15 wherein configuring the 

m 15 Lm/2_|-to-n first concentrator/sorter includes configuring an |_m/2jxLm/2j first sorter 
\™ and/or configuring the Tm/21-to-n second concentrator/sorter includes configuring an 

rm/2lxTm/2l sorter. 

17. The method as recited in claim 15 wherein n output signals at the 1 -output 
20 group of first concentrator/sorter are ordered from 1 to n in association with increasing 
signal values and n output signals at the 1 -output group of second concentrator/sorter are 
ordered from 1 to n in association with decreasing signal values, and wherein 
interconnecting the n sorting cells includes interconnecting the two concentrator/sorters 
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such that the k-th output signal in the 1 -output group of first concentrator/sorter and the 
k-th output signal in the 1 -output group of second concentrator/sorter serve as the input 
signals to the k-th sorting cell for k = 1, 2, . . . , n. 

5 18. A method for implementing an m-to-n concentrator, n < m/2, comprising 

configuring an [m/21-to-n first concentrator/sorter having a 1 -output 

group, 

configuring an Lm/2_j-to-n second concentrator/sorter having a 1 -output 

group, and 

10 interconnecting the first concentrator/sorter and the second 

concentrator/sorter with n sorting cells wherein each of the sorting cells has a first input 
port connected to a specific one of the output ports of the 1 -output group of the first 
concentrator/sorter and a second input port connected to a specific one of the output ports 
of the 1-output group of the second concentrator/sorter and wherein the n lower output 

15 ports of the n sorting cells form the 1-output group for the concentrator. 

19. The method as recited in claim 18 wherein configuring the 
rm/2]-to-n first concentrator/sorter includes configuring an rm/2lxTm/2l first sorter 
and/or configuring the |_m/2_|-to-n second concentrator/sorter includes configuring an 

20 |_m/2jxLm/2j sorter. 

20. The method as recited in claim 18 wherein n output signals at the 1-output 
group of first concentrator/sorter are ordered from 1 to n in association with increasing 
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signal values and n output signals at the 1 -output group of second concentrator/sorter are 
ordered from 1 to n in association with decreasing signal values, and wherein 
interconnecting the n sorting cells includes interconnecting the two concentrator/sorters 
such that the k-th output signal in the 1 -output group of first concentrator/sorter and the 
5 k-th output signal in the 1 -output group of second concentrator/sorter serve as the input 
signals to the k-th sorting cell for k = 1, 2, . . n. 

21. The methodology and construction for m-to-(m-n) concentration, l<n<m/2, 
associated with a particular order among all possible values of an input signal by adapting 
10 the methodology and construction, as in any of the preceding claims, for m-to-n 
concentration associated with the reverse of said order. 
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